In micronutrient deficiency experiments with plants the salts used to supply macronutrients must obviously be free of significant contamination. Hewitt (4), in reviewing the testing and purification of nutrient reagents, clearly pointed out that there is no guarantee that even the purest salts commercially available are sufficiently free of the known micronutrients, and that routine use of an appropriate purification procedure is amply justified by many examples of improvement gained in deficiency technique. Routine purification is further justified if it can be done more easily than analytical testing of reagents in search of the occasional highly pure batch.
Hiewitt (4) have pointed out that more effective processes for specific groups of micronutrients are needed. This view is supported by data on the effectiveness of recrystallization which we have included in this report.
We have applied a number of procedures with the aim of removing specific micronutrients. For example, micronutrient metals have been removed by adsorption on calcium phosphate (1) , by coprecipitating with CuS and FeS (2, 4, 11) and by extracting with 8-quinolinol (4, 9) , while chloride has been removed by adding AgNO, as well as by recrystallizing (2) . Some of these processes have not been highly effective, and all are somewhat time-consuming. Accordingly we have developed two new proceduresevaporative treatment with HNO, to remove halides, and coprecipitation with Mg (OH) to remove heavy metal cations. Both are exceedingly simple as well as effective.
METHODS
RADIOTRACER TECHNIQUES. In examining the Mg(OH) process and in some of the recrystallization experiments, Cofi and Zn65 were used as tracers.
The stock solution of Co60C19 had a chemically unreactive "radio-colloid" fraction amounting to 5 % of the total activity. It could be converted completely to the reactive form by boiling with aqua regia. The non-colloid could also be separated from the radiocolloid by coprecipitation with Mg(OH)2 or by adsorption as the anionic chloride complex on Dowex-1 anion resin (12 Preliminary experiments indicated that the practice of discarding a first fine crop of crystals, on the notion that it should scavenge contaminants from solution, achieves little more than the waste of the discarded salt.
The salt to be purified was dissolved in glassdistilled water at 90°C to make a saturated solution, which was then cooled slowly in an insulated box to 50 C, over a period of 3 days. Zn-Zn65 were prepared according to Johnson, Stout, Broyer, and Carlton (6) , using the purified salts, with recrystallized KH2PO42 and pyrex-redistilled water. Four tomato plants were grown in each 4-liter pyrex beaker of nutrient.
Cultures to which manganese, zinc, or copper were not added produced severe symptoms of deficiency of the appropriate nutrient (13), with negligible growth and widespread necrosis in the manganese and zinc deficiencies. As expected, no responses to chloride, boron, or molybdenum occurred, indicating ineffectiveness of Mg(OH)2 precipitation in removal of anions. (Contamination from Pyrex supplies a small amount of boron, but insufficient to prevent tomato plants from developing severe deficiency if the macronutrient salts are boron-free.)
Besides manganese, copper, zinc, and cobalt-the elements tested here-there is little doubt that ferric and ferrous iron would also be removed, as well as most other metals whose bases are substanltially less soluble than Mg(OH)2.
Cobalt and other contaminants may possibly occur in colloidal form, similar to the "radio-colloid" of our 
